This document provides all the background information of life cycle assessment carried out to compare three electrodes based on nickel-cobalt hydroxides, abbreviated as NCED, NCED-rGO and NCCP. This supplementary document includes the derivation of stoichiometric representation of active electrode materials which are used as basis to establishing some of the inventory data, the inventory itself normalized per 1g of electrode and functional unit of the study, and data adaptations from other studies modeled as a foreground process. The document further outlines all the absolute values of life cycle impact assessment and choice of background data from the Ecoinvent database given for the parameters for the functional unit and alternative parameters considered in scenario analysis. Table S1 
[Ni(H 2 O) 6 ] 2+ /[Co(H 2 O) 6 ] 2+ ) When cathodic current is applied (input of electrons), at the surface of the conductive substrate: NO 3 -+ 7H 2 O + 8 e - NH 4 + + 10OH -There are many possible mechanisms for this reaction, we consider this one found in (Ash, Paramguru, and Mishra 2010; Delmas, Faure, and Borthomieu 1992) 2Ni 2+ + 4Co 2+ + 12OH -+ 2(NO 3 -) 2-+ 3H 2 O 6Ni 0.33 Co 0.66 (OH) 2 ·(CO 3 2-, 2NO 3 -) 0.33 ·(H 2 O) 0.5 In this case, since there is an excess of nitrate ions instead of carbonates, this is the preferential anion that gets intercalated. (1) 2Co 2+ + H 2 O 2  2Co 3+ + 2OH -; redox reaction consisting of two semi reactions:
(
Note that water and carbonates come from the solution in order maintain charge neutrality and occupy the remaining insterslab space. Carbonates anions come into solution from atmospheric CO 2 with which a spontaneous exchange occurs (Ash et al. 2010; Delmas et al. 1992 ) Table S2 Life cycle inventory quantities of NCED, NCED-rGO and NCCP, including material and energy inputs and waste outputs indicated per 1 g of active material (AM) and per functional unit (FU) Table S4 Functional parameters of capacity and cycling stability (number of charge-discharge cycles) at current density of 1 Ag -1 , 4 Ag -1 and 10 Ag -1 , and capacity fade of 20 and 30%. Relative impacts of NCED-rGO in comparison with NCED and NCCP when considering different combinations of current densities including 1, 4 and 10 A/g, and criteria for capacity fade of 20% and 30%.
NCED
Percentage value indicate relative difference in impact for each category. Scenario abbreviation refer to combination of current density (CD) and capacity fade (CF): S-0 -CD 1 A·g -1 , CF 20% (baseline, depicted in Figure 4 and 5); S-1 -CD 4 A·g -1 , CF 20%; S-2 -CD 10 A·g -1 , CF 20%; S-3 -CD 1 A·g -1 , CF30%; S-4 -CD 4
A·g -1 , CF 30%; S-5 -CD 10 A·g -1 , CF 30%.Impacts of NCED-rGO are lower for percentage values preceded by the minus sign and are higher for positive values. 
